Adenovirus vector-mediated reporter system for in vivo analyses of human CYP3A4 gene activation.
The use of cultured mammalian cells and artificial promoters for analyses of gene regulation gives results that are sometimes inconsistent with in vivo events and thus inconclusive. To understand the in vivo mechanism of chemically mediated CYP3A4 gene activation, we have used a natural promoter of the CYP3A4 gene and an adenovirus as a reporter vector. The adenovirus reporter vector (AdCYP3A4-362) was constructed with a proximal promoter region (-362 to +11 nt) of the CYP3A4 gene and a luciferase-reporter gene. AdCYP3A4-362 was then infected into mice, and both the reporter and mouse CYP3A activities were measured. Clear increases in the reporter activity were observed in livers of all mice treated with chemicals. The profile of the CYP3A4 gene activation with chemicals was in good agreement with that of endogenous mouse CYP3A-mediated testosterone 6beta-hydroxylase. Introduction of nucleotide mutations in the receptor-binding region (ER-6) of the CYP3A4 promoter resulted in diminished reporter activity. These results indicate the advantage of the adenovirus-mediated in vivo system over the currently available in vitro systems for gene transcriptional activation.